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From human hair. animal fur, feather or other higher
animal body hair, high molecular weight component is many,
at same time having possessed crosslinkable thiol group,
production of film. sheet or other polymer molded article
being possible, furthermoreproduces reduction protein or
aqueous medium dispersion which possesses bxodegradabnhty.

" [Means to Solve the Problems]

In aqueous medium, under existing of protein modiﬁer or

-protein modifier and detergent,it reduces humar hair, animal

fur, feather or other higher animal body hair, with
reductant , under existing of reductant,after flaking and
heating maturing, separation and purification it does,
reduction protein or aqueous medium dispersion of higher
animal body hair derivation is produced with .

[Claim(s)]
[Claim 1]

In aqueous medium, under or protein modifier and detergent
existing of protein modifier under existing, it reduced human
hair. animal fur. feather or other higher animal body hair,
with reductant , under existingof reductant, after flaking and
heating maturing, separation and purification it didand
acquired reduction protein or aqueous medium dispersion,

of higher animal body hair derivationwhich is made feature

" [Claim 2]

Reduction protein of higher animal body hair derivation
where in aqueous medium, underexisting of protein modifier
or protein modifier and detergent, it reduces the human hair.
animal fur. feather or other higher animal body hair, with
reductant , under existing of reductant, after flaking and
heating maturing, separation and purification it does and
makes feature or manufacturing method, of aqueous
medium dispersion

[Description of the Invention}
fooo1]
[Technological Field of Invention])

this invention regards reduction protein or aqueous medium
dispersion and its manufacturing method of higher animal
body hair derivation, furthermore as for details, high
molecular weight component is many, atsame time possesses
crosslinkable thiol group, furthermore regards reduction
protein or aqueous medium dispersion and its manufacturing
method of higher animal body hair derivation whichpossesses
biodegradability.
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Reduction protein which is acquired with this invention

‘'making use of the characteristic that, is many a thing and a

high molecular weight component which possess

~ ‘crosslinkable thiol group to beused by ideal for production of

for example film. film. fiber. sponge or other polymer
molded article, because having possessed biodegradability,
when it is abandoned, it disassembles those polymer molded
article, with the microorganism , it has possessed
characteristic which is useful to protection of natural
environment and is superior. ‘

[0002]
[Prior Art]

human hair, animal fur, feather or other higher animal
body hair is divided into outer layer and inner layer.

With cuticle cell of thin platelet where outer layer is called

- . scale,inner layer has consisted of cortex cell which designates

keratin protein (protein ) qualityas main component.

As description above reducing extracting higher animal body
hair, keratin peptide and the its derivative which are acquired
are utilized already as hair make-up. fiber dye.” woven
article modifier or other additive.

[0003)

In addition, keratin which exists as structure protein was
observed in the hair. wool or other organization from until
recently, as film, fiber or other industry material starting
material.

But, insoluble it does keratin, to be vis-a-vis conventional
solvent andbecause it is a poorly soluble, passing by solution
state , in secondary processing it utilizes,to greatly short
molecular weight it converts with hydrolysis , or does
reduction process of disulfide bond of keratin?, Or if
irreversible decoration was not administered with chemical
treatment (alkylation reaction etc) of the thiol group which is
formed it utilizes it was not possible .

[0004]

namely, so far, passing by solution state , it utilizes keratin in
the secondary processing, hydrolysis doing wool or other
keratin containing substance with acid. alkali or enzyme,
itutilizes to short molecular weight as aqueous solution of
keratin hydrolysate which itconverts?, Or reducing disulfide
bond of keratin in thiol group with common usewith reductant
and urea or other protein modifier, it utilizes for
recombination prevention of the thiol group of
above-mentioned reduction keratin as aqueous solution of
thereduction keratin which it forms, or it makes alkylation
derivative with mono iodo acetic acid ?, Or with sodium
sulfite/tetra thionic acid sodjium to S-SO, -Na* it converts with
it wasutilized as aqueous solution of keratin derivative which
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chemical modification is done in the irreversible.

[0005)

On one hand, scale which occupies 10 - 20 weight% of higher
animal body hair designates exo cuticle and endo cuticle as
main component, but as for protein of these cuticle cell
derivations crosslinking in addition to fact thatbeing done,
including half cysteine in large amount with iso peptide bond
and phosphoramide connection of protein intermolecular as
amino acid, because (With exo cuticle 20 - 30 mole % of all
amino acid are occupied. ), crosslinking it hasdone protein
intermolecular with disulfide bond (S-S ), Vis-a-vis chemical
with insoluble , it tries it will show high resistance to utilize
protein of this cuticle cell derivation as material for industry it
had become cause which obstructs attempt which atsame
time, vis-a-vis whatever solvent.

[0006]

As material for industry protein of these keratin protein and
cuticle cell derivation as method which it utilizes, this
inventor disclosed the manufacturing method of reduction
keratin of high molecular weight in Japan Unexamined Patent
Publication Hei 6-100500 disclosure, in addition,disclosed -
manufacturing method of insolubility reduction protein of
animal cuticle cell derivationin J apan Unexamined Patent
Publication Hei 6-336499 disclosure in regard to utilization of
protein of cuticle cell derivation.

[0007]
[Problems to be Solved by the Invention]

But, with manufacturing method in above-mentioned
disclosure, reduction keratin protein of solubility and it is
necessary to separate insoluble reduction cuticle protein,
production step becomes complicated, there was a problem
that also the 5% is yield decreases.

In addition, as for reduction cuticle protein because of
opaque, as for film which is acquired from this reduction
cuticle protein, there was alsoa problem that it does not
possess transparency like film which isacquired from
reduction keratin protein.

[0008)
[Means to Solve the Problems]

You consider this inventor, to above-mentioned situation,
protein of human hair. wool. feather or other higher animal
body hair derivation is reduced and result of repeating diligent
investigation concerning making efficient of manufacturing
method of reduction protein which isacquired and quality
increase of above-mentioned reduction protein, in the aqueous
medium, under or protein modifier and detergent existing of
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protein modifier underexisting, reduces higher animal body .
hair with reductant, When reduction keratin and while
reduction cuticle existstogether, under existing of reductant, it
does flaking with such as mixer, and homogenizer moves to
plugging container and with 10 - 70 deg C it heatsmatures, or
after description above heating maturing, flaking does,major
portion of insoluble portion which designates reduction
cuticle as the main component does making liquid,

productivity produces reduction protein well doing this liquid -

state fluid substance with dialysis. salt precipitation.
precipitation etc by separation and purification, to be
possible, furthermore film which is produced from reduction
protein whichis acquired, is superior in clarity and film
strength, you discovered, completing this invention reached
pomt of.

[0009]

When namely, higher animal body hair as description above is
reduced in aqueous medium, it meltsreduction keratin which
is reduced in aqueous medjum, it exists in the aqueous
medium as for cuticle etc which wrapped keratin as insoluble
matter, butafter doing this mixed solution condition ones
flaking with such as mixer, and homogenizer moving to
plugging container and heating matures, or heating maturing,
When flaking it does, it melts insoluble matter which
designates thereduction cuticle as main component gradually.

Then, this insoluble matter melting, liquid state fluid .
substance which making liquid is done with the dialysis, salt
precipitation or precipitation treatment or other method,
removing reductant. protein modifier. detergent etc

whichis included in liquid state fluid substance, when it
refines, when while you keep the state where protein is
reduced, namely, reducing, it can acquirereduction protein

with state where thiol group which it forms isalmost kept.

[0010]

According to above-mentioned method, molecular weight
designates thingssuch as 10,000 - 130,000 as main
component, per amino acid 100 residue reduction protein’
which possesses cysteine 4 - 16 is acquired.

And, yield when hair and wool etc of person aredesignated as
starting material, reaches to 60 - 90%.

[0011]

When here, you explain concerning relationship with
thingwhich is acquired with state which almost keeps thiol
group which isformed above-mentioned reduction protein per
amino acid 100 residue while thing andreduction protein
which possess cysteine 4 - 16 almost keep reducing state,in
other words with reduction, as follows is.

protein of higher animal body hair derivation differs more or

Page 6 Paterra Instant MT Machine Translation
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less in kind of the containing substance, but when amino acid
analysis it does, per amino acid 100 residue 2 - 8 cystine (As
half cystine 4 - 1 6) areincluded generally.

Then, when this protein is reduced, disulfide bond (-S-S
bond ) in cystine doing, the cleavage it becomes thiol group
(SH group ), cystine becomes cysteine.

[0012)

Therefore, it depends on this invention and reduction protein
which isacquired per amino acid 100 residue has had cysteine
4 - 16 according to protein of higher animal body hair
derivation, this reduction protein is suitable to thingwhich is
acquired with state which almost keeps thiol group which
isformed with reduction.

In addition, molecular weight range of reduction protein
which is acquireddiffers depending upon means of molecular
weight analysis, but with dialysis with separation and
purification method approximately 10,000 - 130,000, with
separation and purification method approximately 2,000 -
130,000 is with salt precipitation or precipitation.

[0013)

Regarding to this invention, reduction protein, passing by
reduction step ,means that it acquires, but that everything of
cystine in protein is reduced by that reduction it is not
something where you say andmean , it is possible to be
something which has remainedwithout portion of cystine in
protein being reduced.

Reduction protein which it acquires and, as description above
makes powder with lyophilization method or other means ,
can make aqueous medium dispersion of reduction protein
orin detergent of according to need trace and water or alcohol
aqueous solution or other aqueous medium which adds
reductant for the oxidation prevention it melts or disperses, or
with .

[0014]

As for above-mentioned reduction protein, protein of keratin
cell and cuticle cell derivation reduction process doing being
something which converts the disulfide bond (S-S bond ) to
with thiol group (SH group ), as for above-mentioned thiol
group the reactivity to be high, oxidation being done easily,
because regeneration itdoes disulfide bond, oxidation doing
above-mentioned reduction protein,polymerizing, it makes
polymer molded article of film, sheet, capsule, sponge,
tube or other protein, it to bepossible , in addition, Making use
of film forming property it can utilize as cosmetic
formulation.
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* [0015)

And, oxidative polymerization doing above-mentioned
reduction protein, because asfor polymer which is acquired,
because it has possessed biodegradability unlike polyethylene
or other petroleum type polymer, as description above as for
film, sheet. -capsule. sponge. tube or other polymer
molded article which is acquired from reduction protein,
when it is abandoned, itis disassembled rapidly with
microorganism in soil, It has possessed characteristic which is
useful to also protection of natural environment and is
superior.

[0016]
[Embodiment of the Invention]

Regarding to this invention, when you obtain reduction
protein, if itshould have been something which includes
keratin and cuticle cell as starting ‘material as higher animal
body hair which it uses, for example human hair (hair of
person ), feather etc of wool. horse wool, cattle wool or
other animal fur. chicken or other birds can list.

Above-mentioned aqueous medium, water alone, or is good
even with the mixed solvent of water and organic solvent of
water miscibility, when that kind of mixed solvent is used,
moisture content those of 50 weight % or more is desirable,
especially moisture content those of 80 weight % or more is
desirable.

As organic solvent of above-mentioned water miscibility, you
can list for example methanol, ethanol or other lower fatty
alcohol etc..

[0017]

As for reductant, reducing disulfide bond in protein of higher
animal body hair derivation,being something which does
action which it converts to thiol group,you can list inorganic
compound etc which has for example 2-mercaptoethanol,
thioglycolic acid, dithiothreitol. dithio erythritol or other
thiol compound. tripropyl phosphine. tributyl phosphine or
other organophosphorus compound. sodium hydrogen
sulfite or other reducing capability as this reductant.

amount used of these reductant when it shows at ratio for
higher-animal body hair, is0.02 - 0.5 mole usually, vis-a-vis
higher animal body hair 10g, it is desirable, when efficiency
and economy of especially reduction reaction areconsidered,
0.05 - 0.2 mole are desirable vis-a-vis higher animal body hair
10g.

[0018]

protein modifier is listed being something which possesses

action whichcuts off hydrogen bond in protein of higher
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DT, %oﬁwﬁﬂtl,tli,r:tiliﬁzi-'ft
RE. V72O . 7a887rE=7H G
((Cu(NH; ), J[0H])7:;t PURBELLOELTE
IFaha,

COANIEERFOERIZHT->TIL. 4

CUROHISHLTERERELDKEMET Y
DL TIEZTREDTLHY SEESS. 3

VHEFPID L RETIIDLLGEDERIESR
BRHFLLTAVTLEL,

COEVRVERBHDRELERRIK. §

DYMBEEBEDIVRVAOBRELEEE

BLTRETIONBLTVLN . BE. EF

B EIZHL T 3~10mol/l BEDLD%H 3~40

fEER. 512 5~8moll REDIO%F 5~20 X8
RERTHIEMFELLY,

[0019])

- BEBIZBWLWT. EX IR, LROLS5G4

VIROAERKOFET . £RIVROBE
BAERAERFIOFEET CITbhIN &
HOXSICRMERHERFIL5EE. B
TRENEGY . BEDMBFENLOF TS
DODMERENR LT S,

LRAHEERELTIR. FTRO7P=FRE@
FRF.HFFOREBENEN. ARG EN
A, /= oREFEROVThEBLLTE
MeEs,

[0020)

T=ADRABEAEL TR, 1-EXITEFN
BETRIO L RVIFLLS)a—LS5HY
LI—FLEEBFTR)OLGEEDT L ILEER
B.7ILXLEEIZATIVGE, ZILEIL)UR
IRFIVE. RILRINIBIRATIERE D
T=F U REEERNEFLh S,

HFAREBEERELTIE, EXAERRT
Téhéhs‘tzﬁﬁﬁﬁﬂmtﬁélfbh
5,

(R' -R? ‘R’ ‘R'NI*X

(£, R R R BEUR 055 1 BEti2
2 BITESHBLUI ST E T 5EH 8~20

DFNFNBFREFOFOPLEFLETH

Y BRIZKRRF. REH 13 07 LFLE
HLAERFDF ST AF LB EFRUOLE

THd. X INOAYUVRF. kER 1~2 BO7
NWEFLBBEFRRTAFILEISZAHLNS

AFREDFEERB7IVIERETCHD),
[0021)

1'998-11—4

. ammal body hair derivation, for example urea\ thiourea. .

guanidine, aquo copper ammonia complex ({Cu (NH;)
<sub>2 } {OH }) etcmaking preferred ones, as embodiment.

At time of use of this protein modifier, it is possible to use
sodium hydroxide. ammonia or other alkali, zinc
chloride. sodium iodide. sodium bromide or other
inorganic salt which has dlssolvmg action vis-a-vis protein as
dlssolvmg aid.

concentration and amount used of this protein modifier,
considering solubility etc of protein of higher animal body
hair derivation, deciding is suitable, but those of 3 -10 mol/l
concentration 3 - 40 times weight, those of especially 5 - 8
mol/l concentration 5 -20 times weight uses usually, vis-a-vis
higher animal body hair isdesirable.

[0019]

Regarding to this invention, reduction step, as description
above is done underexisting under, or protein modifier and
detergent existing of protein modifier, butlike the latter when
detergent it coexists, reduction rate becomes quick,extraction
rate of reduction protein from higher animal body hair
improves.

As above-mentioned detergent, in each case of
below-mentioned anionic surfactant, cationic surfactant,
amphoteric surfactant, nonionic surfactant you can use.

[0020]

As anionic surfactant, you can list for example sodium
dodecyl sulfate. polyethylene glycol sodium lauryl ether
sulfonate or other alkyl sulfonate. alkyl sulfuric acid ester
salt, alkyl phosphoric acid ester salt. sulfosuccinic acid
ester salt or other anionic surfactant.

As cationic surfactant, you can list cationic surfactant etc
which is shown with the for example next formula.

{R'"*R¥* R** R*N } <sup>+ X~

{In Formula, as for inside 1 or 2 of R' . R? . R®and R* with
alkyl group or hydroxyalkyl group of carbon number 8~20
which possesses straight chain or branched chain,remainder is
alkyl group or hydroxyalky! group or benzyl group of
hydrogen atom. carbon number 1~3. X being a alkyl sulfuric
acid group or a alkyl pyridinium halide or other aromatic
quaternary amine salt etc of halogen atom. carbon number
1~2,itis }.

{00213
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HHAEEERHELTIE. FEXIEREBETS
2O N-ALBRFAFILE N-ZLKRTILENL
& ASFII AR BREDRA(V %
OHERBEER@EKRERZFTELTRER
12~14 DT NVFENBERRTPIONE, d(4F
R7ZNHIEBLETHIYEENEITFO RS,

/=AU REFERELTIE, FEZIERY X
VIFLUTAXLI—FILE IEHREI AT
NELRUIFLAIVB, RYTY &) 1—
FAE RITURYCIZAFAREED/ =+
CREBEMAGEEKREEELTERSERY 12-14

D7 NFLEFRTONBTHD)EEN S

Foha,
[0022]

ZLTC. COSFAEHAOET IR COMRAR
2. EEBMEED 5~100 ER%. 45 5~50
ER%MRELL,

FEEEMEL TR AIRLELSI. 7ot

BREEEH. ATFFOREESEN. AEREE

H"A, /U REEEROWThLERTS
CENTEDRM . GO TLT oA REE AL
TERETLFNBRBRESCRYA L TFLY

PRI —FARBIELRE ST ELL,

[0023)

ERXTRORFEMERER, EXIERD LS
fihbhd,

Tabht, BEDMRELTOLEMNRIIcK
5378 5~40 FEEZD 3~10M(mol)D A HE
ERAKBR, 2EXIZRFEOBEITIE 5~8M
ORFKBRICRAL., BTGB THE
FREBFUREMATHLEIRERRL. 1FELL
132 B~120 deg C T 1~36 B¥REIMEIBILT 5,

ERER TR RS RO LR

HAIVREDNERIZ. EXFEECRLES
PICBERERYTHE. SAMBEEEERE

 FAIENTE, BAIRICET AR EE

THENTES,

BERBSITO-TH SBREEONS
OBERBREBLHAVIILNTES,

BRBHOBEIERERDAESIZIYRY

O IERERBROKESMN 1 YvbLEIT

DEEIIHH 50~200W THSTH D,

[0024)

1998-11-4

As amphoteric surfactant, you can list N- carboxymethy! body
of for example aliphatic amine and amphoteric surfactant (As .
for hydrophobic group alkyl group or acyl group. counterion
of carbon number 12~14 is alkali metal etcmainly. ) etc of N-
sulfo alkylated compound. imidazoline sulfonic acid or

other betaine-based. ’

As nonionic surfactant, you can list for example
polyoxyethylene alkyl ether type, fatty acid ester type,
polyethylene imine type and the polyglycerine ether type.
polyglycerine ester type or other nonionic surfactant
(hydrophobic group alky! group of carbon number 12~14 or is
acyl group mainly. ) etc.

[0022]

- And, as for amount used with reduction step of this detergent,

5 - 100 weight%. especially 5 - 50 weight% of higher
animal body hair are desirable.

As detergent, as before inscribed, in each case of anionic
surfactant. cationic surfactant, amphoteric surfactant, -
nonionic surfactant you canuse, but anionic surfactant. for
example alkyl sulfonate and polyoxyethylene alkyl ether
sulfate etc especially are desirable evenamong them.

[0023]

Concrete operation of reduction step is done, for example
following way.

When total amount it soaks it is a protein modifier aqueous
solution. . for example urea of 3 - 10 M (mol/l of
satisfactory 5~40 times weight, to soak namely, higher animal
body hair in urea aqueous solution of 5 - 8 M, including the
reductant or reductant and detergent after plugging it does
container, 1- 36 hours heating and stirring does with
preferably room temperature~120 deg C.

When in above-mentioned reduction step or flaking of
postscript and whilematuring or immediately after that,
ultrasound is irradiated to the reaction mixture which includes
reductant, time when it promotes thereduction extraction
operation it to be possible, requires in reduction step canbe
shortened.

ultrasound irradiation probe type, can use ultrasound
irradiation device of bath type or other public knowledge.

Strength of ultrasound irradiation differs depending upon size
of reaction system,but when size of for example reaction
system is 1 liters or less, it is a satisfactory with theoutput 50 -
200 W.

[0024)
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LRDOERIRERTHLOABRRARYZE

BRRNEETIRETIFY—ORESHS
-G THRELTRSY—RIZL. BRE
RIZBLTERRL, BRSE&. FEBRLBR
REBIXIRRICEIMEL TCA(S. Ol
{LLRROEBRERF D THELD),

BRRER. ETEIEBRAEMOBAIL
MRIST ., -, RENE L LEBR{LOEE
HESEDD T, 50~100 deg C DRETIHTOD
MEBATHD,

BRIZBLTREREBERBERERE T
FRE U T ERRASEGET.

SRB AL, RAURE ORET HRIZE>TH |

RigHH, BE. 130 BTHS,

COBRECRABRERBOFETCISION
T. COMREPCRBROMLETHETT S,

LT, COMB L OBREE 5 LIz LY B

- REHSEFRIELTOUITBEBAET SBHEL.

T BSEBBUBEREOIRIBEIETE
hBIEITKY. BFhICRA=-FA4—HEMN
mKS BABERERBLT. VFILDIS
TAUMEMRIY, SR EL &2k D
DEEZBNRD,

[0025)

DEIT EBRABLOLITEREL-RRY
. B B8R ARGEICRYSEEBNSH
I

REXIE. ERICEDSBBHELBIZENT
&, #BAGOLITEREL - BT EME S
FESEY (X | AEEOENRF21—-TIIB
L. KIZHLTEREZITSA, Bfih By
RODFF—LENBRIELEVKSICETHE
PESHIELKEERTIONRELL,

BERRHOKENSTEDIL. BRIV DOE
BARIVPTIVH. 4~50 deg C TITSDOM
sFELLY,

[0026)

COBHICEY. BELTLDE /O BERH
PEAFARBEZEREAOTLIBEEIX. F
ORBEEERG)GE DK BIEMEH RS

NN ESFEORBTYTSFL AL 100E

DFEDETIFINEIOLBREEN DT
OH.EFFEOERI/IINF/LND,
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Passing by above-mentioned reduction step , with state where
reductant exists doing liquid state fluid substance which it
acquires flaking with such as mixer, and homogenizer when it
makes slurry, moves to plugging container and plugging
does,matures, opaque liquid state fluid substance does
clarification gradually, (Furthermore, this flaking and
operating protocol of maturity may be opposite. ).

As for ageirig temperature, when it is too low, clarification of
liquid state fluid substance not tohappen, in addjtion, when
temperature is high, because velocity of the clarification
becomes quick, fact that it does with temperature of 50 - 100
deg C is optimum.

shaking doing plugging container with shaking culture vessel
etc at time ofmaturity, when it does, maturity advances
quickly. '

ageing time ageing terhperature and differs even at quantity
which matures,but usually, they are 1 - 30 days.

Because it does this flaking and maturity under existing of
reductant,this flaking and during maturity reduction advances.

liquid state fluid substance semitransparent conversion or
appears in molecule due to factthat protein of higher animal
body hair derivation is reduced as reason.which the
clarification is done, thiol group which showing hydrolysis
catalysis, fragment conversion of cuticle happens and, with
this flaking, and passing maturity isthought thing by fact that
solubilizing advances.

[0025)

Next, semitransparent conversion or liquid which clarification
is done, separation and purification it is done by dialysis.
salt precipitation. precipitation etc.

semitransparent it does to be with for example dialysis at time
of separation and purification treating,liquid state fluid
substance which clarification is done to dialysis tube of
molecular weight fraction size 1 0,000 extent it
moves,vis-a-vis water dialysis it does, but in order in dialysis,
the thiol group of reduction protein oxidation not to do, it is
desirable touse water which reductant trace is contained.

When water temperature at time of dialysis is too high,
coloration of the liquid state fluid substance damages to
happen easily, it is desirable to do with 4 - 50 deg C.

[0026)

With this dialysis , protein modifier and reductant (When
detergent is used, detergent ) or other water-soluble substance
which have remainedare removed, but because also reduction
keratin protein of low-molecular-weight and thereduction
cuticle protein of low-molecular-weight are removed,
reduction protein of the high molecular weight is acquired.
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LEROISIGBERICKYSEBBENT-ETS
VI EFAGVLIEBALBRTC. HE
IS C R EREIZEYBKRIZTENN &
AWEPULEZTRETHTILAY(PHS-9)IC
L.BERIED-HICERARELESHIET
ERLEKBRICTIZEMNTES,

| 10027) A
—A BRIk BBRAERIE, 5T M)

HL BBTOESY L BEFIYLEED
mygis i L- B ORI E DI

MEBLIE>TITDND,

SOEHICHI>TIE, LRBRABMLIER
BE QBEMA THRE(PH3~S. 12 3.5 i
AEFE)CL THETEMNFELLY,

EFt=.ThRbI AR/ IR/ —LIEEDE
HHBRBREORENL., ERODRESDD
E5IZLTH &L,

COBRICH->TOEBIEDFIMEIX, LT
PR DGR E I T L TEBIEN 0.1~2M
DOREIZHLESIZTEOMNFELL,

B OREIL 0 deg CHAMS 40 deg C D
HEAMNBLTEY. BINICETIEMIZRLT
310 P BREATHITIERS THD.

.(0028]
Fl= BRIk o MESIMB AT, Lo

K-k 0Bkl TP A
B)—IL IR/ LEEOBHERBRTYE
M3 Licd>Tiibha,

SRR LB A BBENRBIZH->TOENE
HEBENOENEIE. BROBHIZL->THLR
AN B B EREROBREN 5~50 B
B%IChBE312T BMANTELLY,

CORRBRICEDINEFENEBIFORERR., &
LMEERRL AT 0~20 deg C ASELTHY.
B E T SBMITRTE 10 SBEATH
HEFE S TH D,

[0029])

LREROEBRICEISMBRMMEIZLST
EfcpéLTRONERI /0K, Kk,
PDEIZIELTHEEEERELLEIZEYBEKIZT S
. HAIVRBTUEZTRETBFTILAY
(PHB~9)IZLDDBEFTANIVICHLT 5~50 E
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semitransparent it does reduction protein which separation .
and purification is done, to beas description above with
dialysis , with transparent solution, with lyophilization
method etc according to need powder it makes weak alkali
(pH 8~9 ) with such as ammonia makes, because of oxidation
prevention reductant trace contains clear water solution can
make. '

[0027)

On one hand, sodium chloride. ammonium sulfate, sodium
sulfate or other inorganic salt it adds separation and
purification treatment, to liquid state fluid substance
afterdescription above flaking- maturing with salt
precipitation , it is done by.

At time of this salt precipitation, above-mentioned liquid state
fluid substance is designated as weak acidity (pH 3~5.

_ especially 3.5 vicinity are ideal) including hydrochloric acid

or other acid, it is desirable .

In addition, combined addition it does 4acetone\ methanol,

- ethanol or other polar organic solvent, it is possible to raise

theeffect of salt precipitation.

As for addition quantity of inorganic salt at time of this salt
precipitation, it isdesirable for inorganic salt thatto try - .
becomes concentration of 0.1 - 2 M, vis-a-vis liquid state fluid
substance after description above maturing.

- As for temperature at time of salt precipitation range of 40

deg C issuitable from 0 deg C neighborhoods and, time when
if it requiresin salt precipitation sees being long, 10 min
extent, it is a satisfactory.

[0028] -

In addition, separation and purification processing method is
done with precipitation acetone. methanol. ethanol or other

. polar organic solvent is addedvis-a-vis liquid state fluid

substance after description above flaking- maturing by .

In this precipitation addition quantity of polar organic solvent
at time of separation and purification treatment differs even in
kind of solvent, but it is desirableusually, for concentration of
polar organic solvent that to try becomes 5 - 50 weight%.

temperature at time of separation and purification treatment is
easy to precipitate lowextent with this precipitation, 0 - 20
deg C are suitable and, thetime when if it requires in
precipitation sees being long, 10 min extent,it is a satisfactory.

[0029]

While with above-mentioned salt precipitation and
precipitation in separation and purification treatment to
designate reduction protein which it acquires as the solid, as
powder after water wash, with according to need
lyophilization method , or etc making weak alkali (pH 8~9 )
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2%DREEEHES A KB REILH LD
EBHICETHEVESHSETHLELLYVEMAT
BBV LREBAOKEREIBRIZTS
CENTED,

'lodao)

IEROLIILTEONE-BRAV9ETE/
Boatid s REELTHEBLEA/OHIC
EOTETERTILO0D. PI/BE 100 BEY
Y2 274 [-NH-CH(CH, SH)CO-)%* 4~16 {8

ALTVT, 2 OF AL ESHE N ZR DD

BEPLBREAMCIVESICEEEh, SXLD
1FEBCS-SEAFERLTEAL.ESFiE
T3,

0031}

EEERIVAVE. BRCEONT=LDITF
DEFET. Tz BRLELE=DOIFKER &I
SRSETAEREIRRELT. FhoaE
HER. BRICHELTERTHhIZ. D/LAL. S
—h . HTEN ARV HEDHREDIL DI
aoenTEs,

TLT. LRBDETICRODES FHIL. R
VIFLUBEDESBEEDLEORBRRYT
—EREGY ESREEFLTVT, L1%p
OWEDIE->TEOMM RSN S,

Fz&ZIE, B 0.03mm, 1] 10mm. # 20mm O

BLRODI4NLELIRPISEBLTELE.,

25deg CIZT2~4 hAMTHRLTHET S,

LE=DoT . ERE. BEBIhAIENSE-T
b, 2 BEPOMEDIZE->THRENATHELT
50T, BRARKOBREICRIS-BBIENT
3,

[0032])

Ff. LRERAVNNIERETBIZH =T,
BRERICRBEEF-E201z. FUEY.,
Jaerodya—-n RYTFLosya—n.
RIEZALPLA—LGEDTBHERLNDS
Mt TES, '

[0033)
[=25EH)

DFIC. REFERTF THRBEELYBEKMIC
HEAT B,

L A RBREASOREROHIZRES
nBLOTIRAL,

BE.UTORERGTEIZEVDT, BROHEL

A he 1O s ke e f o e ) S W m e he
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with such as ammonia it can make aqueous medium
dispersion of transparent or semitransparent including
aqueous solution (trace it is possible to contain reductant
because of oxidation prevention. ) which includes detergent of
5 - 50 weight% vis-a-vis reduction protein.

[0030]

When reduction protein which it acquires as description above
the amino acid analysis is done, although it fluctuates
somewhat with protein whichyou use as starting material, per
amino acid 100 residue 4 - 16 having possessed cysteine
{-NH-CH (CH, SH ) CO- },thiol group (SH group ) oxidation
it is done easily by oxygen and oxidant in air, forms disulfide
bond (-8-S bond ) and polymerizes, polymerization does.

[0031]

Above-mentioned reduction protein any which are acquired
with the liquid state that way, in addition, dispersing to
agueous medium, those suitable type, letting flow to
configuration as aqueous medium dispersion, it dries any
which if powdering are done, it can form in film. sheet.
capsule. sponge or other desired ones.

And, polymer of above-mentioned reduction protein having
possessed biodegradability unlike petroleum type polymer
which is not polyethylene or other biodegradable, is
disassembledrapidly with microorganism in soil.

When film of protein of for example thickness 0.03 mm.
side 10 mm. vertical 20 mm is buried in soil, with 25 deg C
disassembling between 2 -4 months, it disappears.

Therefore, after using, it is abandoned being,
beingdisassembled with microorganism in soil, because it
disappears, partstand it is it does in protection of natural
environment, it is possible.

[0032]

In addition, when above-mentioned reduction protein it
forms,because softening can be given in molded article,
glycerine. propylene glycol. polyethylene glycol.
polyvinyl alcohol or other plasticizer can be used.

. [0033)

[Working Example(s)]

Next, listing Working Example, you explain from this
invention concretely,

However, this invention is not something where are limited in
only those Working Example.

Furthermore, solution and dispersion or other concentration
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BEEDREERT%IIER%THS,
[0034]
RHEH 1

BifEkipEShi-3E 20g. RF 80g(FEE 10gIC
WL T0.67 EN). 2-ANHTRITHR/— L 20g(%E

- B 10g ITHLT 012 EN) FTFUNEEEETHY

4 10g BIUERK 100g ZEBICANT,
60 deg C T 24 BRIRIPL TETZ 1T o120

[0035)

BohRIGEAMZETRINEET IRE
T £ ¥ ¥ — (lka-Labortechnik #t %
Ultra-TurraxT25 . 13500-20500rpm) T B & 841
5t 5 SMBRLTHRREL. Soh iz BIREE
WEBEBBIZAN. 60 deg C T 24 BRIRE
Lf:o

DWT. COBRABYEEFTABELOO7UF
a—J@ZFh— M+ 8 P FESED
1 HIZAh.RE 02%0D 2-ANHTrIH/—
WKEBE3 VRT3 BBEHERYEL., 5
BREKERSY—% 290g 7=,

BOhI-LBRKMERS)— 1L EEBRRD

BREERND, 10g H-YBEBESE 063g S
L TEMPBAELT:,

[0036)

PR/BOSICENIE, COEBBRASY—DR
BE PN 6.7 ENL%, TRISKEUER
M 53 BL%. VATFAUAN—DURF UM
12.8 W%, TILISUEH 11.7 BL%. TS
B 71 BV%, RUDH 9.0 EL%EEATLY
T HBR7I/BATNRBOEEIZFF -
LT,

- [0037)

FE.COEFRARSY—ERDLHBHLTEDS
hi-LBA#i#EE SDS-RKYFOYLTIRESK
BETCHFENBERAREIA. B FEIX
10,000 Hi5 130,000 DFWENZHY . FEHSS5F>
BEDIVNVBETRHETZIZEDAL D
BAUEEGEROF I TR TSRS,

 To03s)

M 2

BEERRSh-3EE 20g. [R¥E 80g. 2-ANHT
FIR/—N 208 FFUNBREEFRID L 10g B
FUZEBK 100g ZEHICANT.60 deg CT

1993-11-4

are shown in Working Example etc below,% it is a weight%.
[0034] ‘
Working Example 1

wool 20g. urea 80g which degreasing is done (Vis-a-vis
wool 10g 0.67 mole ),-2 -mercaptoethanol 20g (Vis-a-vis -
wool 10g 0.12 mole ), inserting sodium dodecyl sulfate 10g
and distilled water 100g in container, 24 hours agitating with
60 deg C, itreduced.

[0035]

With state where reductant exists with mixer
(Ika-Labortechniksupplied Ultra-TurraxT2 5, 1 3500-20500
pm ) total 5 min agitating reaction mixture which it acquires
to discontinuous, flaking itdid, it inserted liquid state fluid

* substance which is acquired in container for thesecond time,

24 hours shaking did with 60 dég C.

Next, this liquid state fluid substance was inserted in
cellophane tube (Union Carbide supplied molecular weight
fraction approximately 10 and 000) for dialysis, thrice dialysis
was repeated 2 -mercaptoethanol with aqueous solution 3 liter
of concentration 0.2%,semitransparent aqueous siurry 290 g
was acquired.

semitransparent aqueous slurry which it acquires, from
measured weight result of lyophilized product, per 10 g 0.63 g
includes solid component, it was ascertained .

[0036]

- According to amino acid analysis, as for component of this

o

semitransparent slurry, arginine 6.7 mole %. aspartic acid
5.3 mole %. cysteinethalf cystine 12.8 mole %. glutamic
acid 11.7 mole %. glycine being included 7.1 mole %.
serine 9.0 mole %, constituent amino acid amount fabric
almost agreed to wool of starting material.

[0037)

In addition, centrifugal separation doing this semitransparent
shury, supernatant which it acquireswas observed when
molecular weight distribution was inspected with SD
S-polyacrylamide electrophoresis method, many protein band
which as for molecular weight is range of 10,000 to 1 30,000,
designates the protein of wool keratin derivation as main
component becoming band of continuous.

[0038]
Working Example 2

Inserting wool 20g. urea 80g. 2-mercaptoethanol 20g.
sodium dodecyl sulfate 10g and distilled water 100g which
degreasing are done in the container, 24 hours agitating with
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24 BRBRL TR 7o
[0039)
**nrﬁm EVERTAMNEET IRE

T % ¥ % — (Ika-Labortechnik 3 &
Ultra-TurraxT25 . 13500-20500rpm) CHiA1=

Bt 5 SREBRFLTHRAEL. SHICEFEHRT -

KT.@H(TR—NBRFTEEBICLY
200W/cm? . 50 deg C T, T 30 HRERBE RO
B,

Bohi- Rk FSMEEESHICAN, 60 deg
C r' 24 BSRRELT-.

SLWE, ZOBRFEBIMESITAREOD 7L F

a—J@zFoh— (M8 SFESEN
1 BIZAh, BE 02%0 2-ANHThxH/—
NKB®E SUYELT 3 ABERZRYEL . #5
BRAKE RS —% 2508 81

Foh-FERKMERSY—X EHERROD

FEHERMS10g BEYBRERSE 0.66g 5
T HTEMFBALY-,

[0040]

TI/BHoWICENE, COFEBRRSY—OR
HMETILXZUH 6.4 TNY%., PRINSEUE
M 51 BL% VATAHN—DLAFUR
11.7 L%, TILASUEEN 11.0 ©®I%, TYS
A7 'Y, UM 84 EA%EIERTL
T TOEETE/BOHHARBOEEITITIF
'—,ﬁL-CL\T:o

[0041])

Fr . COFEBRARSY—FRDSHELTHS
hi-LBHBEE SDS-KRUFTVUNLTIRESRK
BEATHFRIHBEARLLIH SFEI
10,000 55 130,000 DFAIZHY. EESFFV
BEDINIEETHhETISEORL /Y
BV ESROFICE>THESh-,

[0042]-
SRR 3

M 1 EEEIC. FEERTL. HOHKIE
ERRELTHLOA-RINFEB YL, ZBIC
T.6NIEEBTpHS IZEREL . COBKRTEBHWIZ
BB 7TV LKEK 40g #FML, E
BT 10 HRREL -,

COBREIDEZDLSBELTLEAHEFRT,
ABLIA 1 VORBITRE 02%0D 2-A)LHhT

1998-11-4.
60 deg C, it reduced.

[0039]

With state where reductant exists with mixer
(Ika-Labortechniksupplied Ultra-TurraxT2 5, 1 3500-20500

* rpm ) total 5 min agitating reaction mixture which it acquires

to discontinuous, ﬂaking itdid, furthermore under nitrogen
gas, with 200 W/cm? . 50 deg C, total 30 min ultrasonic
treatment it did with short needle (probe ) type ultrasound
equipment .

You inserted liquid state fluid substance which it acquires in
container for secondtime, 24 hours shaking did with 60 deg C.

Next, this liquid state fluid substance was inserted in
cellophane tube (Union Carbide supplied molecular weight
fraction approximately 10 and 000) for dialysis, thrice dialysis
was repeated 2 -mercaptoethanol with aqueous solution 5 liter
of concentration 0.2%,semitransparent aqueous shurry 250 g

_was acquired.

semitransparent aqueous slurry which it acquires, from
measured weight result of lyophilized product, per 10 g 0.66 g:
includes solid component, it was ascertained .

[0040]-

According to amino acid analysis, as for component of this
semitransparent slurry, arginine 6.4 mole %. aspartic acid
5.1 mole %. cysteine+half cystine 11.7 mole %. glutamic
acid 11.0 mole %. glycine being included 7.1 mole %.
serine 8.4 mole %, constituent amino acid amount fabric
almost agreed to wool of starting material.

[0041)

In addition, centrifugal separation doing this semitransparent
slurry, supernatant which it acquireswas observed when
molecular weight distribution was inspected with SD
S-polyacrylamide electrophoresis method, many protein band
which as for molecular weight.is range of 10,000 to 1 30,000,
designates the protein of wool keratin derivation as main
component becoming band of continuous.

[0042]
Working Example 3

In same way as Working Example 1, it reduced wool, at same
timedid flaking and maturity and with room temperature , it
adjusted liquid state fluid substance which is acquired, pH 5
with 6 Nhydrochloric acid, to this liquid state fluid substance
added thesaturation ammonium sulfate aqueous solution 40g,
10 min left with room temperature.

centrifugal separation doing this liquid state fluid substance,
you threw away supernatant, in protein component which
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FI4/—ILKE® 100g ZMA TRIBLELS
Bz kSRR 3 BBRYELTIV VR
NEZEPL. RPRIZEBE 0.2%0 2-ALHTH
IR/ —NEMATEEE 2508 &LT=,

#Bohf-¥EBHRASY—I13, FENBELORE
%*%b‘im 10g éﬁf"')fbﬁﬁﬁ’é 0.64g ST
ML=,

[0043]

FR/BSHIZENIE, COREBRRSY—DR
2%, REH 1 OIFSLABLHERERL. E
. COARSY—2 B DIBMLTESA-LE

#lIL, SDS-RYFOYLFIRESABET
BFEPNERRI-LCAEEH 1 OBEER
BRICSFEH10,000 H5 130,000 OFEEI<H -
T2o

[0044]
HEEH 1

EHEH | THRBL-EEBAAS)—EEEE8E

LTRohHE 1.7g 12, B8 12 X TH
RL. ZIERRBBALEEOBBIRAVNR
OREN 14%)E 8-,

[0045]

COBREKFTRYTOCLURIZCEBLT
FBITTEIRL. DLVT 80 deg CT 15 £BIm
BMEBL ., RYTOP L iRh L FHIL THEL
TN LEB/I-DE BIINLEAE/— LB
T KBERR 19ZFhEh 10 51
BEL. BT 24 BENELE=.

SDIILGD 40cm’ ZE3|RYKBE(S AH
S B SVSSHZLY. W REE 65%. B
BRUEE 20mm/min DEH T T, S KHETRE
BErUNYTEREMELE,

[0046]

= 3em X 3em(IAX B EE 65%BH) D IE AT
DIV LEERIKIZ 1 BREEL., Boitk
BOFEFFTHABROREITHEL., TR:kIck
Y24 LDEBEEZRDT=,

[0047)
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deposits washing operation thrice you washed protein
component over againwith churning and centrifugal
separation including 2 -mercaptoethanol aqueous solution100
g of concentration 0.2%, you designated entirety as 250 g
afterwashing concentration 0.2% including 2
-mercaptoethanol.

semitransparent slurry which it acquires, from measured
weight result of lyophilized product, per 10 g 0.64 g includes
solid component, it was ascertained .

[0043]

’

According to amina acid analysis, supernatant which
component of this semitransparent slurry, shows composition
which is similar to case of Working Example 1, in addition,
this slurry centrifugal separation doing, it acquires when
molecular weight distribution was inspected with SD
S-polyacrylamide electrophoresis method molecular weight
was in same way as case of Working Example 1 inrange of
10,000 to 1 30,000.

[0044]
Test Example 1

lyophilizing doing semitransparent slurry which is
manufactured with Working Example 1, itmelted in powder
1.7g which it acquires, including formic acid 12g,
almostacquired formic acid solution (protein concentration
approximately 14%) of colorless, transparent wool.

[0045]

Developing this solution in horizontal polypropylene sheet, it
dried with room temperature , 15 min heat treatment did next

‘with 80 deg C, peeled from polypropylene sheet and after

acquiring the transparent film, 10 min it soaked said film
respectively in methanol bath, glycerine-water bath (weight
ratio 1:9 ), 24 hours dried with room temperature.

40 cm® of this film due to tensile tester (Imada Seisakusho
make form SV55 ), under condition of the relative humidity
65%. stretching speed 20 mm/min, maximum break strength
and Youngé&apos;s modulus were measured.

[0046)

In addition, film of square of 3 cm X 3 cm (At time of relative
humidity 65% ) 1 hour was soakedin ambient temperature
water, length of specimen was measured with while it was a
state which dampens, degree of swelling of film was sought
withbelow-mentioned formula.

[0047)
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BERORY —WRNOREX ,
PR (RE%) = - X100
' BRERORX
[0048) [0048)

EBIS . THT1ILLDIK(30 deg C). FBREK ., #
#/—)L(30 deg C). OAFILFRIL LT IRGEO
deg OBLUTAFNRNIFFVEGE0 deg C)
1S9 HBREETTRRICLYRDE,

MEIT. BEAKIZHLTIEILLE 10 5R02
AT BTLIZESTHLL K, A/ = SAF

WERIVLTIFR, SAFILANIFORIZHL

TIE. FRER I LE 30 deg C T 24 BRI
%Té:tl:iﬂfﬁ")f:o

TE.EEEINBHELUMBEOSB LS
K. 30 deg CIZT 24 BERISIRLT-21=H
2L,

Furthermore, water of this film (30 deg C ), boiling water,
methanol (30 deg C), dimethylformamide (30 deg C )and
solubility for dimethyl sulfoxide (30 deg C ) was sought with -
below-mentionedformula.

Vis-a-vis water and methanol, dimethylformamide,
dimethyl sulfoxide, respective film it did with 30 deg C 24
hours it soaks with it treated, vis-a-vis boiling water film 10
min is soaked with .

Furthermore, weight after water wash, 24 hours after
drying,measured specimen before treating and after treating
with 30 deg C. .

nEEORR
Rl (%) = X100
nEfoERR
[0049) [0049)
FhoOZERER ] IZRY Those results are shown in Table 1.
- [0050) [0050]
[&1] ‘[Table 1]
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S 1 D7 4V A
74 WADBE (2m) 55
TANVADRRE (mg/cm’ ) 5.1
RAREE (kg/cm?® ) 780
YoU%E (kg/cm® ) 5500
REHE BE%) 30
Bk (%)
K 0
BEK 0
AZ )=V _ 0
IAFINBIVAT I K 0
DAFNANT+F T F 0
[0051) [0051]

R1ITRT KIS RER | DEFEBRRS)—&
SEBEYERILI- D LA, BOCREM A A
780kg/em’ T, Y7 EH 5500kg/cm® THY.
RALFEACHRBNBEEFFL TV,

: foosz]

Ft= COTANAREBROKIZHLT 30%0

BRAREETRL. KIZFBRTRERER>TLY

1=

EDIZ. COT ML, RBLI-SEEHRRY
IZHLTERET(ERE 0%). Thbs. ch
LDBRICFBC. ChoDBWDPCERTS
CEUERTELIEM L MNZENT-,
[0053)

HEH 2

KEH 1~3 CHELEEBHISY—DOFNE
hog Ity 0.15g #MX. FhioZzEh
T RIZKFLGRYTOEL U RICEBELT
ERITTERL, DLVT60 deg C T 15 SRIM
RRBL., RYFREL VRN HHIHL TEBH
BI24NLES-,

[0054)

As shown in Table 1, from semitransparent slurry and formic
acid of Working Example 1 the film which is preduced,
maximum break strength being 780 kg/cm?, Young&apos;s
modulus being5500 kg/cm? satisfactory mechanical strength,’
in regard to utility had had.

[0052]

In addition, this film showed 30% degree of swelling vis-a-vis
water of the ambient temperature, at water maintained film
configuration with insoluble.

Furthermore, it did not melt this film, vis-a-vis various
organic solvent whichare tested and (solubility 0% ), with
insoluble, you can use for these solvent of the namely, clear it
made without melting in solvent of these.

[0053]
Test Example 2

semitransparent slurry which is manufactured with Working
Example 1~3 respectively in 10 g each one developing those
separately in horizontal polypropylene sheet inchding the
glycerine 0.1 5g, it dried with room temperature , 15 min heat
treatment did next with 60 deg C,peeled from polypropylene
sheet and acquired semitransparent film.

[0054]
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ZhSMI4LAD 40cm® 1220 T, REFI1 &
AHOIERYRBBEBUL T, RAHEBEE
B&UYTEEARELE, :

[0055])
= FhThRER 1 EEHRIZ 3cmX3cm O

EABROTIVLERBKIZ 1 BRREL. .

SERH 1 ERRICOANNLDEREEROT-,

IBIZ. ChSD /I LDK, K, A9/—
W CAFURILLPERB LUV AFLIND
FERIFIZHTSBRELHREBH 1 LRI

~t=,

- FhOOBRER 2ISFRT,
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maximum break strength and Young&apos;s modulus were -
measured concerning 40 cm” of these film, making use of
tensile tester which is similar to Test Example 1.

{0055]

In addition, film of square of 3 cm X 3 cm 1 hour was soaked
insame way as respective Test Example 1 in ambient
‘temperature water, degree of swelling of the film was sought

_in same way as Test Example 1.

Furthermore, water of these film, solubility for boiling water.,

" methanol, dimethylformamide and the dimethyl sulfoxide

was inspected in same way as Test Example 1.

Those results are shown in Table 2.

[0056) [0056]
(& 2] [Table 2]
HIEM 10 | HEH 2D | HEFA 3D
TANA V24 NVA | D404
T4IVAOEE (um) 43 70 a5 -
FoNRIR (mg/ecm? ) X 5.0 0 5. 5
BN (kg/ cm? ) 600 {1050 980
YoU® (kg/cm? ) 5500 7000 6000
BOTOHE (R %) 20 10 20
BRIE (%)
yi 3 0 0 0
. )73 0" 0 0
AF )=l 0 0 0
PAFNINVATIR -0 0 0
CAFNINTAF TR (] 0 0

M IANLEEDSE, 20%% 5 HD5)E0—
LREED :

[0057]

# 2 ITSRT &I, EIEH 1~3 OFEBRRS)
—ETYBIUDSESLE=DA N LIL, B
ERENAEhFh 600kg/cm? | 1050kg/cm? |
980kg/cm® T . ¥ v T BN Fh Fh

Among *:film weight, glycerol amount which occupies 20%
it includes

[0057] .

As shown in Table 2, film which is produced from
semitransparent slurry and glycerine of Working Example
1~3, maximum break strength being 600 kg/cm? . 1050
kg/cm® | 980 kg/cm’ respectively, the Young&apos;s
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5500kg/cm® . 7000kg/cm? . 6000kg/em? T &
Y. EALESTREMNRETBL TV,

[0058])

Fo. ChBD TN LIEEFAERKIZHLT
20%. 10%. 20% D EMEERL. KIZFH TR
R EFR-TULV=,

EBIT. Sh5D TV ALIE, E&LT—%@ED&
ITHLTERETERIE 0%). T4bs.Ch
SOBRICKBT. ChoDBPTLERRT

AT EBERTEACEMBELMCEATL

1=

[0059]

[READZHR)

ARBICEhIZ. S FRERSHBL HDORE

FT“E%-T—T—»&’&E?’%SEE?// VEHR

ETROENTES,
[0060]

FLT. BoN-EBRX2 /01 BIETTRELF
A—NBEFTAILE . EFFEASHZLY
ELSHERERMBLT. EAE. Do LL, o—
FhTE ARV BREDERFRES
EMTHIENTES,

[0061)

LREBETEDOES T, £ 5 RNEEE
LTWT, LRERIRIZRHPELTHEHS

NIZESTFRERIL. BEEShIEE . BREY

IC&->THBTHDOT. BRBREOREICH

o

1998-11-4

modulus being 5500 kg/cm’ . 7000 kg/cm® . 6000 kg/cm?
respectively satisfactory mechanical strength, in regard to
utilityhad had.

[0058]

In addition, these film showed 20%, 10% and 20% degree of
swelling respectivelyvis-a-vis water, at water maintained film
configuration with insoluble.

Furthermore, it did not melt these film, vis-a-vis various
solvent which are tested and (solubility 0% ), with insoluble,
you can use for these solvent of namely, clear it was made
without melting even in the solvent of these.

{0059]
[Effects of the Invention]

According to this invention, reduction protein where high
molecular weight component is many,at same time possesses -
crosslinkable thiol group can be produced.

[0060)

And, reduction protein which is acquired making use of
characteristic that, is many a thing and a high molecular
weight component which possess crosslinkable thiol group
can produce for example film, sheet. capsule. sponge.
tube or other polymer molded article.

[0061]

Because polymer of above-mentloned reduction protein,
havingpossessed biodegradability, above-mentioned reduction
protein when it isabandoned, disassembles polymer molded
article which is produced as starting material, with
microorganism , it is useful to protection of natural
environment,
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